27
that the escalator is broken. In the laboratory, this 'broken escalator' phenomenon is reproduced when 28 subjects step onto an obviously stationary platform (AFTER trials) that was previously experienced as moving 29 (MOVING trials) , and attests to a process of motor adaptation. Given the critical role of M1 in upper limb 30 motor adaptation, and the potential for transcranial direct current stimulation (tDCS) to increase cortical 31 excitability, we hypothesised that anodal tDCS over leg M1 and premotor cortices would increase the size and 32 duration of the locomotor after-effect. Thirty healthy volunteers received either sham or real tDCS (anodal 33 bihemispheric tDCS; 2mA for 15 minutes at rest) to induce excitatory effects over the primary motor and 34 premotor cortex, prior to walking onto the moving platform. The real tDCS group -compared to sham -35 displayed larger trunk sway, and increased gait velocity in the 1 st AFTER trial and a persistence of the trunk 36 sway after-effect into the 2 nd AFTER trial. We also used transcranial magnetic stimulation to probe changes in 37 cortical leg excitability using different electrode montages and eye blink conditioning, before and after tDCS, as predicted that increasing the excitability of the primary motor and premotor cortical leg areas using anodal 103 tDCS would increase the amplitude of the forward sway and gait velocity in the 1 st AFTER trial (after-effect).
104
We further hypothesised that anodal tDCS over M1 would prolong the after-effect given the role of M1 in 105 memory retention complete, all subjects received the following warning: "I will now switch the motor off so the platform will not 157 move -it will be stationary as it was in the first 5 trials" and the motor was ostensibly turned off (subjects 158 were able to hear and see this). All subjects then completed another set of five stationary (AFTER) trials.
160 161
Transcranial direct current stimulation
162
We determined the tDCS electrode montage using evidence from MRI studies (Lagerlund et al. 1993 187 188
1) Transcranial magnetic stimulation (TMS)

189
In order to confirm that tDCS was indeed modulating lower limb M1 excitability we evaluated the effect of 212 213
MEPs were defined as peak-to-peak amplitudes of >0.1mV. MEP peak-to-peak amplitudes were measured spheres for the scalp (7.65cm radius), skull (7.18cm radius), CSF (6.40cm radius) and brain (6.15cm radius).
265
Geometrically simplified models have been used to model tDCS, TMS and for source localisation models in EEG 
307
Between-group comparisons were carried out using two-way repeated measures ANOVA. Statistical analysis 308 was done using SPSS 16.0 (SPSS Inc.).
310 311
RESULTS
312
We describe the results from the main 'broken escalator' experiments first, and the results of the 313 neurophysiological and computational experiments later.
315
Linear trunk displacement and gait velocity was similar across all subjects in the BEFORE trials, and trunk after-effect into the second AFTER trial (Fig. 3) . In the sham stimulation group, the after-effect was only 322 present in the AFTER trial 1. 
349
AFTER trial 1 was compared to the mean of the BEFORE trials (3-5) to determine the presence of an aftereffect.
350
There was a significant increase in gait velocity in both the real (p<0.001) and sham (p<0.001) groups. There
351
was also evidence of a trunk sway after-effect with a significant increase in forward trunk displacement in
352
AFTER trial 1 compared to mean BEFORE values (p<0.001 for real stimulation, p<0.001 for sham).
354
We found a statistically significant difference between tDCS and Sham in the size of the locomotor after-effect,
355
and its duration (Fig. 3) In the real tDCS group, trunk displacement was also greater in AFTER 2 compared to BEFORE trials (p=0.0013).
366
Unlike in the real stimulation group, no after-effect was observed beyond AFTER trial 1 in the sham group, with 367 AFTER 2 being no different to the mean of the BEFORE trials (p=0.13). For both trunk displacement and gait 368 velocity, a locomotor after-effect was present in AFTER trial 2 in the tDCS group (p=0.001 and p=0.001, 369 respectively; Fig. 3 just after foot sled contact. Thus, the EMG data also showed the presence of an after-effect (Fig. 4) (Fig. 7B) 
498
Although tDCS is likely to induce excitability changes over widespread cortical networks, including areas 499 outside M1, we provide direct TMS evidence that tDCS increases lower limb excitability bilaterally, suggesting 500 that M1 is involved in the locomotor after-effect.
502
Lastly, the assumption that applying non-invasive brain stimulation with parameters that increase motor 
